Using the force feedback technology which has been used in video games for years, a prototype of an online Braille generator was developed for the visually impaired or blind user. Without any expensive devices, the prototype lets sightless persons use the information on the web by touching the output Braille displays on screen with a mouse. User studies will be conducted with blind people, and their data will provide valuable information about the optimal conditions for the online Braille display in the prototype, such as how strong the force should be and how big those Braille dots should be. The final product of this research will enable visually impaired people to enjoy all the library services and resources as well as the enormous amount of information on the web more freely.
INTRODUCTION
In the U.S, accessibility issues in information age have been addressed nationally. Section 508 requires all federal agencies' web sites to follow a certain list of measures for the disabled users [1], mainly for blind people. Library of Congress launched Web-Braille service for the blind in 1998, and it continues the service today [2] . With the explosion of documents on the Internet, the importance of these supports cannot be overemphasized. [7] . However, such products are fairly expensive from several hundreds to several thousands of dollars.
Fortunately, there is a potentially promising solution. Based on the technology used in the prior research [8] , I could make an online Braille generator, which can be touchable or felt by a force feedback mouse used for video games. This application has several advantages over the existing devices. It does not require any expensive special devices, only a $20 mouse which is easily available. It's available anywhere and anytime as long as there is the Internet connection. It utilizes the existing skills for the blind or the visually impaired people, the Braille system. This system basically gets any text on the Web and converts that into a Braille display instantly on the web browser, letting the user feel the dots in Braille with the vibrating mouse. The technical details will be discussed later.
Force feedback technology has been used for many years in video games and expanded to other areas such as surgical operations and dangerous mechanical processes. I applied this technology to Geographic Information Systems to solve ambiguous multi-color displays for multi-variable thematic maps [9] . One promising and obvious area for force feedback is for physically impaired people, especially their technology usages including PC and the Internet. Unfortunately, unlike in video games, this technology has not been utilized much for the accessibility products yet. This project will be one of the first attempts to utilize force feedback technology for the disabled population's information access.
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APPLICATION DESIGN
The prototype interface had been developed using Immersion Studio [10], JavaScript, and ASP (Active Server Pages). Logitech's iFeel mouse is used for force feedback output (Figure 1 ). There is an input text box to be filled out with any plain text (Figure 2) , and once it is submitted, there will be a Braille output instantly (Figure 3) . If the user moves the mouse over each Braille dot on the screen, the mouse will vibrate with a given force. While they are exploring the screen with a vibration mouse, force feedback dots will provide a similar tactile effect to the users like Braille display on walls 
USER STUDIES
To make this prototype more usable in reality by visually impaired people, user studies will be conducted with blind people in Milwaukee, Wisconsin, USA. Participants will be recruited through several organizations such as universities' accessibility centers for students, local libraries' blind people sections, and non-profit organizations for physically impaired people.
Participants are expected to provide valuable information about optimal conditions for the force feedback effect in the online Braille display: how big (or small) the dots should be, how strong the force should be, what kind of force feedback should be used, for example, vibration or friction, and other properties. This information will lead to a Braille display that enables visually impaired people to enjoy the vast amount of information on the web without expensive devices. It will provide alternative ways for virtually unlimited text information on the Internet, which is often not accessible by physically impaired people.
CONCLUSION
Library of Congress is providing formatted Web Braille files for registered users, but with this kind of technology, the entire text of Project Gutenberg [11] can be easily accessible by the blind or the visually impaired. It is also thought that this may help people, blind or not, to learn the Braille system more effectively on PC than with traditional methods.
